While aberrant cell proliferation and differentiation may contribute to epileptogenesis, the mechanisms linking an initial epileptic insult to subsequent changes in cell fate remain elusive. Using both mouse and human iPSCderived neural progenitor/stem cells (NPSCs), we found that a combined transient muscarinic and mGluR1 stimulation inhibited overall neurogenesis but enhanced NPSC differentiation into immature GABAergic cells. If treated NPSCs were further passaged, they retained a nearly identical phenotype upon differentiation. A similar profusion of immature GABAergic cells was seen in rats with pilocarpine-induced chronic epilepsy. Furthermore, live cell imaging revealed abnormal de-synchrony of Ca ++ transients and altered gap junction intercellular communication following combined muscarinic/glutamatergic stimulation, which was associated with either acute site-specific dephosphorylation of connexin 43 or a long-term enhancement of its degradation. Therefore, epileptogenic stimuli can trigger acute and persistent changes in cell fate by altering distinct mechanisms that function to maintain appropriate intercellular communication between coupled NPSCs.
Introduction
Seizure incidence and susceptibility are highest in the developing brain, and the occurrence of a protracted seizure during infancy or early childhood is associated with a significantly elevated risk of refractory epilepsy in adulthood (Rakhade and Jensen, 2009) . The relationship between an initial epileptic event and refractory seizures is likely multifactorial and involves multiple processes including, but not limited to, increased neurogenesis, epigenetic changes, and transcriptional effects that ultimately alter the synaptic connectivity and architecture of the developing brain (Rakhade and Jensen, 2009) .
Studies in animal models of temporal lobe epilepsy (TLE) have demonstrated increased neurogenesis in the subgranular zone (SGZ) of the hippocampal dentate gyrus (DG) (Parent et al., 1997; Sankar et al., 2000) . In addition, while many studies have noted a loss of GABAergic interneurons from the hilus of chronic TLE brains, others have shown an increase in GABAergic synapses within DG cells as well as increased expression of the GABAergic markers GAD67 and GAD65 (Esclapez and Houser, 1999; Sun et al., 2014; Thind et al., 2010) . This seeming paradox may be partly attributable to either a compensatory response to over excitation or to the persistence of GABA (A) receptor-induced depolarization, normally a feature of GABA action early in neurodevelopment (Young et al., 2012) . In fact, antagonizing GABA has been shown to prevent longlasting seizures in hippocampal slices from immature brain, but has the opposite effect in the mature brain (Khalilov et al., 2005) . Along the same lines, mRNA from surgical specimens of patients with chronic refractory TLE demonstrates significantly increased levels of NKCC1, the chloride channel associated with depolarizing GABAergic interneurons (Palma et al., 2006) .
While aberrant cell proliferation and differentiation may be a driver of epileptogenesis, the mechanisms linking the initial epileptic insult to changes in cell fate and differentiation remain elusive (Danzer, 2008) . Given the rapid proliferation and differentiation of neural progenitor stem cells (NPSCs) throughout the immature brain, pathological effects of an inciting epileptic event on NPSCs have the potential to have a particularly profound effect on the subsequent development of TLE and other refractory epilepsies.
We previously demonstrated that reduced proliferation of murine derived NPSCs is associated with alterations in gap junction intercellular communication (GJIC) through the gap junction protein connexin 43 (Cx43) (Samarasinghe et al., 2011) . In particular, desynchrony in Cx43 gap junction or changes in hemi-channel mediated spontaneous Ca 2 + currents are associated with altered NPSC proliferation (Malmersjo et al., 2013; Samarasinghe et al., 2011; Neurobiology of Disease 70 (2014) 252-261 
